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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 114. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 151) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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1 4 <0JKft<0-Wrft S . TJfcWfcS (OJMHiJMfoDT 

^« J FiWI«:ttJ:«*'Ct»J:v\ 05 (a) tcfcftS^ 
^7*-^<0»ftt. 05 (b) te*$»t&«*f , -**>S£ 
{t«0^57{48#|gtt$r-Sc$-(i:TJ)'3- 05 (a) . 0 

ismi?4 1 etiOftiwwrBfa^jS^owjeiffv^ » 

[0036] »:tC, jS»SP4 1 6 &BUMIA«>ne 
(07^^ 'J XA ( WT7;urf y X A a t f h ) (cov > 
T. 06t=ij^7n-^-b£#«&L£#£SiB&t 
*. 05 (a) BWW-*4 1 2<rmar> 
®WlX't>Z¥£)T-fi 4 1 20±#£8Ki}-f£fSll*T 
»/r<0j8HS"1fd. Sl^r-/r<?DJ!HIK;fc^T{i. ¥ 
%f-^4 1 2*<±#-r&, ***«Jl*»«>jEt=W6C 

tt«iaj-*-*fc«>fe:. *s#t-^4 1 4#iE<7)iia>ga> 

(xf77S 10 1). fcfc'U ^56ft*T3ry 
Xtc i s P^WJ) I, v X±-H^«Cffi# t — ^*«0 i5SF 

fcfc»fciBC4**f f -^*«0ifi«t=«r-9fc«>felflBli 
WfV^fcA, *^c(S#r-^* { ft*^0Sr^^*>i: 
d*>Wtt&<»)'«l*<. ^«>0i£^)Sfi$:^Tfc 

2) . «=, SfiJr0r«HISagLTiKit*'S*>S-f>l 

5 (7r-yrs 10 3) L. BrSI3aSri68i3t«^fcm 
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nrnzmr-fimni. m?—?tfWi±x-hti 

If. *m&®.* : T-9%*.tLXmLXii<. 
[0 0 37 J •<XlZ%2ZT-vT<7)}mi l ZtS^Tlt. ¥«3 

f-^#fWf-«'5itj; t mx,tz> . 

7*S2 0 4Tli^T-^Srf-xv7L, ft*TJ>ft(f, 
*<r)®$T-?t:m±t LTffi8LTfc<. mzXy- y 
TS2 0 5T r H§r-^««#T-^fc*:*0f^fg 

S r- *tf*^fcJ9r£fl»* fcfctffc 0*>htttt*fT 
0. -5-LT, XrvrS206T\ Xf-/rS2 0 5t 

207) . 

[00 38] -IC1T, «*r-*ft*»C»r5ett*£Sllfc 
fcttfc«#T-:?4 1 4 fciMW&KIHi. ^T-? 
*>±ff t Ml^ttt - <8 * t- fWjOttt 0 5£«T 

SftlifcftO. «#7 f -***tf>«a5r}Stt*S:*tfc 

®^Ojfi^<7)^ffli:t.5»;i:* 5 T#l.. ItWf-? 

nuwyz * v ^fctt . « $ t- * «sawi««T* 

» r-****>*W*©6*£* tfc«*«:JBn& Z fc 

1 1 2<om.l l l<weSME4^flflfffc: J: 
4"t-5i§£ftfc\ S/Njfctt3&bfcftv>jWI*&*/hS < 

4 o pi owmrn^ b t Htmsmtetv* 

[0039] (»2 commmm ) m i »t* 

mtthb. miiiz : &t%2<r>9fflmx'\t, ait^r 
±xm®mm fi* u hi tast* 1 oan^ ( h 
iK*twe»*. d^Tmisjjiioai^fcSrr 

»AtC|?|-efcTBWS*l4»2«attejfe6«trtn$itT 

[0040] IS2 <03B^li. IR 1 OH£S?ft&*BlE 
JE1 1 2t***tJMr»). R-fiWoHHStttflaiAfc 

T^B^«T!S»t*«Bet 1 2 2 t . 3BR 1 2 1 
a»<yH»$*ufct«Bfc 1 2 2 x/n 1 ±tHEJBOt Uz 
KStttl 2 3<7)3tte±(Cj>0RSt3fel 2 3SrgftLT* 
<DKSt3t££ffl5g-f S§3fc&^ 1 2 4 fc . RSfcfc 1 2 3 
a«S**T 1 2 4 OSftffiCmft L . S^i 1 1 2 4 
S8!$iiSit3fefiS-Rlt5tS(t^ 1 2 6 fc lX&j)t& 

%m?T>ri2 5x-®fS.zti. *<?)mm.m\ 

2 6 \m&m!&W. 1 5 2 fc A6 . 



[004 1] S51<9ffl^fc82*Dffl;g£<9jfcg£:£-* 

tc>ihtztbx\ mknBUflMthaii. R-mtwn 

t,zmtthtzMztemmzU-^£&W.X'Z%^t:ihX' 

lift 4>3fcSS £ 7 a* $ -TC PI tBBJWSKTSaW UT t> * 
*>fti^. ifc. ^l^ffl^tm2wai^Trajtfi[S 
SH-BBffc-fiaAli. H-tf>*»r*t*a}-f 4fc*T 
*9. H-gfc-ffcBiU:. fI* { gft*.IfcfcJ:9fl!J0) 
fffi#IB4(8Uiitt?££ 1 4>ftv> i ? fc-f 4 fc*>Tfc 

[0042] 1 5 212, 18t:it <fc 5 fc 

Wr-^4 1 2t^r-^4 2 2<T)Z:ti*:MzT)\> 
1 >J XA a fc J: &Wm&&&lbt:'fft K B*:W- 
^4 1 2fc J F%T-?4 2 2<DH£gii}LT, H»r- 
^ 4 0 2 1 UTBt Laj*-r4«MKB»4 0 1 1 . H 
^f-^ 4 0 2 SrTJj L. mfiW«l fc*aj L 
THO<i#T-^4 0 4 1 UTSE«L{fi*f4l6<0ffl* 
JWJ* 4 0 3 fc . ^- ^ 4 0 4 mBBSft*» <=> 

W»fcj£*l*aSL-C*j£!*a«*4 0 5 fc IX&JltZ 
«JWiS4 0 6TflWiS*li. ¥^f-^rfi#KaiSi!4 
1 3H^tiJlK4 0 ncM?iJLTA*fSClfcT. ML 
354 1 6. 4 2 6fc*ft«4 0 6tt. MW»fftL<« 

oClfc^T^S. 

[0043] mi^t^2<mwmiizii^xmmn 
ml t ft a *j x AjiH i (c^-rm 1 <7)*ts^t h«t* 
o , mmzifctt>?#>mmmmzm®?>%^± ? c 

Sfl^LTfo<. 3tSl 2 l*>feS«tSitfcJ!rffi«*0« 
^3tl22(i. ^xAi±0)8i«ffl«AT»10il®R 
tctetf|>^^l 1 2fcFJ-' f §TH83tS*l, KJtfiffiA 
TjERWSilfcRW* 1 2 3<05K^A^3tS^ 1 2 4<0 

Sr 3 "J ^ - h V vXX-^Wtt L . *»o t'- M2%mt 
¥Jk*?1t t*- A fcBrjgfiOfi* fc' <0-7X ^ TS 5 ^ fc T 
JtJBTFl 2 4<7>S^SJ: , )'hSv^gfc-ri». %M 
am 1 WSUBBIBTa^ J: o K-SWftW— 

[ 0 0 4 4 ] ftS 1 2 1 cojftftfcM IXii® 2 t,Z^-f± 

mmzmh&wmmzmixwi 1 owewc*** 

iSl 1 10Rlt$fc«g^^<MftSSft$-iMlR-fl». 

^jsk2 o i ^co^^. m i nmmx-ws ttzi. o 
j6**''6 o o nm&±<o^m^tmjmmi9 o% 

tmiitf. 5 50nm*3|/l:fc6 6%*g|tft&C:fc 
Wfttf. Sl^83^<OjS«S-6 5 0nmfcL. 
m2WS5S^<0&^5: 5 0 0 nmfc^&SHcSftlWI.. 

^s«2o ltfmttmm&hmmzmzwtm 

[0045] ZZX'it. 2oc0Sft&S^)3KS5rffl^ 
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h ^«>|SI-lit'«-»*«{CRSt$*ijgV \%$l%MftW£ 
%&tfW£h i fc tcj: OKttCtfftRIMW*** 
ifcSrjfllfflU ^W&ft £S^I£-C<7)RSt*fi fc 9f ®3& 

[0046)i§IWxAlgili, W$JW-> 
JtT**v^t^. »!XMM:#3 ; F#$rfc*CJ:'3R» 

*4. -e-T'. ;c-Ctt»--ltr e F»fcJ:*aMl2ft ,i flrv^ 
&mm2 0 1 Sr*2£$tfc LT. ■>x7^»:MI2 0 

STit t> Mz%*> fcttSrcfHB UrftS^JWr* 2 o<?) 
JtftMIEtDf^;. #^^)^JB^2 0 1 xm&tr-t 

mzmmt ltautk2 o 2 fc*e*i§i2 0 3t*>k» 
[0047] mftemcfi. ±mm2 0 1 -cwf^t-? 

4 1 2S/i(i :! F%T-^4 2 2cot'*>t>fr*m&t L 
fi£;dlS2 0 l3&tKfclSfe*S*ut«!B*»4.WB«:liBJfrr 



Tmo»J^£fc»t*$BBttW^T-*4 1 2£ 
?4 1 2fc¥«ilT-?4 2 2£&*#-f&. Z<?m, ii» 

^wsii)^ fc PiatwettiBo* « ssats: ana 

JWOMWW-* 4 1 2 fc 4 2 2 £55! 

»1 JfS2<Og^ESt3tfifc LTS#L 

^^^/i(tT'g*3£SffiE$r*TOfc. U—fffift% 

J: <o$m?&-t)\ Zixtmtt 

[0 048] ZZX\ £m%M±8.iM%.-t&®i, 
lZ&lff>m%%t5iV : %2nm£%<?>l'— V&J)*-* 

mh-mfei. mmmstimnnfttwrniz. ta^-9 
tt^^srjtasLT. zti&xwucv&m&xm. w.2 
(nm&jjm&iuLxmi-z. im. &mmm£ 

ix. mu^icomKnms.tm2cDmmmiyt 

fife XVW, 1 c0S^HJ^®i:m2 OS^ffi^ffi^Df a 



^ 1 ^PJ£^CD*luEf^ 



(2 



> 

[004 9] H9l^i-3ot0^7JS. ffS2<Df 

atff. ttb%&Mmm^nim>mtzm-7?7X' 

J>9. H9 (a) <i. 8W+t:fc»t6 3 F*r-^4 1 2 
fc-»F%f-*4 2 2CDB^^-ftc7)-ffll5r^-r^7 7T'A 

H9 (b) a. ^jgn2o nmmix^2>m*<7> 

¥«JT-?4 1 2 fc¥^r-?4 2 2£-gnr& J: olz 
SHELfc. 4 1 2 fc «ESM>¥%f 

-?4 2 2tfe{tl.^^fl:O-09$r^-rr7 7t'J) 
9. H9 ( c ) tt. WS+fcfeftSttEttW&T-* 
4 1 2 tmiEm>^f-94 2 2 lZtsH 7 

-9<»^mteri-m*m77~7x-h h . 
[0050] zzx-i>%imtmBtmmz. mi^m 
$mtm20)®%.jk*ti?tiizmm2tit:TiW) xj» 

SrSgSR 16.42 exWnthf^. 35 1 <03IJSJt? 
S8fcH», SlWil^tiWLT. ¥%<imaiS?4 1 1 
li. '>x>'M[sl^Rlt3efi5r¥^LT¥^T-^4 1 



2fcLTjraJLiaW6. H«t»2«fflJtiRfc«LT 
t . ¥S3ffigJiiSP4 2 1 tTT^T-* 4 2 2 £miU L 

1 OSIfDBlBfc 1 nMfemzX LX , «|$ 

SS4 1 3tc<t W%)?-9A 1 2$rA^JtT^W«# 

5:maiL. «#t-^4 i4fcu-cai^-ri». ^2coai 

g^t>PI«C«§»aSS4 2 3CJ: 0¥^T-^4 2 2 

lXmf-9 4 2 4 fc L t ffi^S . 
[005 1] caLT*#f>ft/d!£T-:?4 14fcM^ 
T-^ 4 2 4 -efi*'ii(;:iStggB4 16. 426 TT;Urf 

*l^fiiai5:ffi.^^. S9 ( a ) fc^9 ( b ) Of? 
7i0. wa««lfft:ftoT«Tt:5Mfrr* ( 1 ) ~ 

(3) vmmfcm.tfhfrb. 

< i > mmmtoz\imm.% %&tttfm.?h . 

(2)SSt5tft* { fiTLT^<. mt^m^iX'li^ 
^r-94 1 2<Vg<tmk¥-#0T-94. 2 2<ry£ftM1fi 
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( 3 ) Bfe^j^iaB. n i ows&izanby-tiT-f 

4 1 2t^2^iJ^(ci>(tS 3 F»)7-'-^4 22<Wt8. 

mtmmim- car o . t % & . 

[0052] ( 1 ) £mi«»tl^Jttm*S&X 

(2) fcfcJt4E»3^<offl;Ttt. MHftFrfcJ: 9'<!J 

rH2 o 2*<ii< fcsowcft a swtc. sf@3l^T^c^*v^ 

•> xMJtTA 'JT12 0 2 #»< «r 0 . A»J TK 2 0 
2 OTJiaWas-f SCltCJ: 0'<'J7JB2 0 2<T)&hh 

[0053]^;t'H9(b) rii^OS^SZOiO 

tfftftfcj: IfUthttMZ&Z 0 - &JSB82 0 1 X'<T>K 
'J 788 2 0 2<7>£rt£ffl£#4"&< : 5r9 , JOJ 7882 0 

(3) fconTtt. ^-itW««S(=fc»t4R»W« 
'J 7812 0 2<0AA4W^*y«Sr<=ar'3TJBflBSt:fla? 

<T)mtc h 2 o«||HWfl|f-? J1H*«HV *«BT 

[0054] &^882 0 1 S»jfeLfc«ffiT(Sa9 bfr 
f>¥^/r-^4 1 20;frA«PfclT-:?4 2 2± OSStft 

812 0 2X'ff)^1X^K<nmAz^hWMmm^zi. 

oft* zemtiSM. -mvamtb 

9t. >vj7m2 0 2im<%'>xft£m&itiiit>. te 

4 1 2 t82W^f-^4 2 2«7)iaT'^* ? /£* { -5TV^ 

* i ommmx-mw lh «t a c/< y 7K&*a*>Ti 

8*351 Offl^i^^^CmS^T-*^ 

ff-fett£htzit>X'hh. &.->X. m&t&M£W&?i> 
35 2 O - ? 4 2 2 fc OfiT^H*^*^ X V ^ 

* . m mjux-gtf-fcizt: h Basfcaawiu* * v \ 
[ o o 5 5 j 08 im^x&2<vmmmzts\ii>ifk& 
«iaaiBi5 2fc:ov>TiifiB-ri. siostSBBKfcPi 

2<Dwe^8tt*¥*T-*4 2 2*jKM-*. mat 

»*S54 0 1 ICT . 35 1 aW8Rfr61l6*lt TO?- 



?4 1 2lzmm%StniEX'$frfi:m 1 OfflJE^OtflE 

KMEf*^352<W%f-?£*ffiL"t\ SlW%f 
-?fcm2<W%f-:?t7)M£#ftTil#T-:5M 0 2 

fritters. 

[0056] IBJ-r-^ 4 0 2ii . ^JgK^*B#^T'<^ 

4 X)ft5hWS« fcftK C2»f- ? 4 0 2 <0 / 4 Xj£# 

S54 0 3fc J: Oli^T-^4 0 2 A5^8B-N&<0ffi££ 

tiJL, «0>«*7 f -*4O4£SMrt-4. £3LT*<5> 
*l!t^0<fi#T-^4 04(Wffimkim9 ( c ) 

[0057] QWK j£li***4 0 6 K J: 0 - 

i: LT . HtfXIfi f - ^ 4 0 4 LXffiM 

®w;ikte£Mjmmi;Mc7)mx't>'>tz®ii. b&wt 
£^%T-*<wwmmfem±&c^xfrb<m 

[0 0 58] JKKHl 0*ffl^T«»a54 0 6fc:J.67 

r. n^^iST-^4 0 4«<jR^mBfuant=%&n 

•&M«jaW^Ja±fc* -> fc«^t8W*«7 U: i: MS 
yXAbUffT^Sl^f-yrtCtJV^T. g^iSiicT)^ 
^«<I^3raLTOI»*>S* > Srf-x-y^-ri> (Xr-/7 

SI 04) . zzx-mmLx^&ztzw&Uzh. % 

Wits: J -i XtcWzi. hWfflrl*m<tz#>\,z , 
•y7S10 5) . 

[0059] »:{c7/u^ y Xju b <rm 2 xf- •* nz& 
*) . -sn^^ < ^tzmz^mm-^ztch^ 

SrWBrrS Uf-/7S206) . dCT'HiO^r- 
^404 j6« 0iS»Tft 6*AWgHMIKA-> fcj&»if o 

?5*»frflRL UT77S206). ffiRBft^njgB 
€t:Ao^*fJ5Ig*l^aJi:-r& (Xf -y7S2 0 
7).i;t, «3Kfi^c7)^)$:©lRL«^S?i?r- 

stc-r&^a6, &&w%mmiimi<?>mKSimizm 
%<r>m:fkixn&Lxt$<. 
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[00601 (S3 amtmm ) m s ommmx-te , 
m l e>mffl&Bizm-t& nvd y xa a k g&s 7no' 
•jxa (iaTr^3*'jXA C > sife?it:»fW4jS<f»t 
m% 0 . **U2l*Miff l oHifcJB® fc isi tT* & . ft 

->x. zzx-\t. mT-?4i4t>miaztih£X'c?> 
mmmt, mi it^tmamMi 5 3<7>m 

[006 1]<B£t-?4 14<±. TVUn'yXAaSrH 

mhwrn* 1 6kr/^'jXAcSrHfrrs«»sp 

4 1 7(cMHfcA.a*fl. ?1tggP4 1 7TJi£lftfcftA>' 
S-fbL-^r<=Sro7t:^i: , "JHSr-^ 1 4*<0j£ 
«fc*ofc£fc*t*ajLT»;S^«*4 1 
4. ;Wfc*r^rf'JXAat|Htr6a»«4 1 6 k 

7/1-3" y xa c £»Tt *sw»4 1 v u&HfciMFT 

*>«rv»i k 5rffiS(cSiRT'^ ^T^^'J XA 

[ 0 0 6 2 ] H 1 2 ( a ) (±, Sfffi+Cfctt&Wr- 
?4 1 2OB#El^t<7)-^a-r^7 7T-3!)0, HI 2 
( b ) U8f*+fc*J»t*«*f f -^4 1 4<3B*HBfcfl:0 

n- y X A a T't>m 2 commute* Ltc 7/U=f 'J XA b 

iz&uxm®®&co®&z'tft%^-mx-$>h. mtR 

2 0 2 TKORtt**)*^'* y Tif^T 

[ 0 0 6 3 ] H 1 20±^7 7*^gfg«7)jlfifl3f#-7 
TT^-f-^iSftfSWfciaTfcMJW* ( 1 ) ~ ( 4 ) 

( 1 ) mmutmffzkZKm^mttfmi-ti. 

(2) %Mi%2tf&TlX^<. JHfc*Urt»* 

( 3 ) RM3tltt±*MiiK»'«fcS«t**4N*< LX^ 
<. 

(4) RM#***SJ&**. 

1 o o 6 4 ] ( i ) izmhmmanmiftkzzzz 
*fc<or*o. tt»PFS^iS«-cg{ejifi : k(±^i.S£ 

-(LT'£>&. ( 2 ) fcttSRItftMffiTIi, gfStWcJ: 
0/<y TK2 0 2 #!I<$:l><o{;:fH£fl:T\ £8812 
0 l*>Rlt*J: 0 2tf>TH<OK8m> : F# 

t^tf/N' y 7K2 0 2 <0KSt*O;fr#ffi< . ffig 

=5:oTV^k*»4>4tS. ^fl^a**^ <&o-O><<0 
li. TE*8^K8rt^#<7>$&mt>-&tf A-y r« 2 0 
2O£!i*k&g§i2 0 l<0Rlf$5:it«LT, &«B? 

2 0 1 <nnm o k*# V»*»4>T*i . 

C00 6 5] (3) {Cfcft&RSt3tS«0^** 5 'jN$< 



&6£>ti. 0xAgf@ffiHfc^TA'yrK2 0 2*%k* 
=5r<^0. Tl<0t^K2 0 3^iM>*itea«£<$:-> 
T*fcfcftr. Ay 7«2 0 2tcJ:*l»#*Kr<fr* 
iShX'hh. (4) Kfctt&KltftfiOSJgti, ->x/\ 
SWiBtfc^TAy 7K2 0 2a»»*$itTJi<»R»* 

[0066] II 1 3 £ffllrVC*»»4 1 7T-3tfr 

sfis 7/1^ y xa c emmz-o^xmm- h . 7^3- 

y XA c HfirOfg Uf7 XKfc 1 . g/J^2r«taj 
"f. ffi£r-?05g'HIf-xy? Ur-y XS 1 06 ) 

tzx y , *>Mf?ft*uf *<»&mmmkfrhm®z 
m 1 . Br3e0»wjt«'hjft* s iiiai Siva * * a>saxo 
fl» (xf77s 107) r<f 9 . iwtW5tig»si« 

JJi^Mfiv^SW (XT77S108) . d 
X' 0 IXkT' WUf Til 3* y XA c t J: i tJlSl $■ +ikt 5 

[0067] EstjKftjiqwaBaif fcff < 
k t: «t y . KW3feso^tA { ig^*Hc^ o c: k . mm 

hlX^&ZttmiZ-t&t&X'hZ. zzx\ ik>m 

twxix'hhkwoztki, mm.tfmtx^hz 
k ■kw#*ht&M i nwmmizwsLtzKmmtfm 

yXAcKJ: yJig^iS-IS^aiL^^J: a fc-f &fc*> 
r/ua-yxAc g#Srf?±-ri>. 
[0 068] »:(cS2XT-yroKiStcjiA. 

S208) . CCT-ffl^T-^^fi/hiliyBltSfiS^ 

tt±*-r**Tf*o. tea. «^*a»jg***aHtT 

«#T-^* 5 0j6^Flc^l.iT-WB$ra5:^ai 
02t»*-Ct«»tft=SrU. «itf«/Jvtt<01/2*Bf 

£ X'cmfSn 2 tiWtMBfi&kt htmr-ftfOX' 
h&t^mX'Z&tlibX'hZ. *IX. Xf-yTS20 

9X'&'mfrt><?>imm&&i. ®mm*m& 
kt, zco$f&coiffiz<pm&tLxmi. mz& 
/hfis-^m LfcBWfc&» fc*ia»;s* rwms^nis-fi'h 

[006 9] S3Xr-/X-C(S. ^f"/7S2 0 8<0 
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mfr h o \,z\u*h tv<oi/2 wmmtfim iizztz 

S*L *IB»*^*tt»WBi:Pit*IBt41>*IWE 

HCSU^ t & <0 1 . » 3 . % 1 <OH 

-f XTv7S2 08Kfc«-«>j3r£<S¥£l/2 

fc uz%&. zt ? rs 3 o i Tomfctsmio . 9% 

[ 0 0 7 0 ] T-^'0tLhA^5rf-x -/ 9 L 
(Xf'y7S30 2) . i^T\ 3S 1 OHitJBST* L 

£7/1^' 'j xa a Tttajt-^s &Mt rasaMci vt*>*> 
[0071] ztu±. m i o*ss^©r*L3tRSt*l 

ILLIEcOflfc&Sttfc. Xfvrs 3 0 20^frT'PlS'J 
TS*. *T?rS3 0 1T*3*l4J:5fc:f9r£ 

[0072]^4Xf7n-li «£t-:?#0j5&<D 

fc s XT-/rS4 0 2T'XT-/rS4 0 lww&r&frtf 
£M«i. *l«)«SR«*Mt3Ji«Oflt«tT«e 

li~Jirx Lioff. V ^liTGS L^<tt V i * J: 



t&t&X'hh. 

[0073] (3*4 0>£J8g<B) Jd$ LfcSS 1 cOHJfeJg 
®*^S3COHS0BS-C'(i. tf'J •yx-v 2 COISK)*^ 

MP&iV^gtt^x^ffi^tfiTli. ^'J 7^2A>' 
[ 0 0 7 4 3 ?K'J v x-v 2<D$|jjCi 9ai£$:m*3 

Kfflj -b yirctwiw s urn t . i> 3 -o«± . rm*s 
ft^' 0 1 l < (4 0 &mmm 1 0 /hs < % -> n z. t 
zmLxms&mmiKbtoiiiths f-9^tn 

wmtm&msfbiB&izx ->xftm.mtfo t> l< 

tf<mx-t> 5 . t'^4»OJi^t(l*$*TJt t WBrTI>* 

[0075] M4<OHffl0g®li. ^1 A^^3£OHS6B 

LTtt«i*ftO£fflEWfcHt?*Sfc*>. ££T' 
tt. »l«SUBKBt:i3»t4T^«ias»4 1 liiil/ 
ii#maigE4 1 3t«t LTKW-f 6. HI 4fc¥%» 
aj»» <l#^aigli4 1 3(7)Sl7D-^t. fc«L. 

TS 1 4 1 tx ;! F*;<gmEija!4 1 Hi. tyt7?f< 
EIS[(c^L^*^A^¥<lfrL (Xf^v/S 14 4). 1 
3iU:<^ MWt-? tLX¥%lT-?tLX$>'om% 

^rnmti (xf77si4 6). Guar . 

[00 76]Xf77S14 1Cfc^t. -feytwr? 

T-f rr^^h^Ji. xf 7 rsi42oft>7 | jy 
ilsi^e9Slt3t«fi-f^tnm-r&. =Srfc. -tyr'jy 

^Wi^x-'MiaiET'cORIt^fii: LT^x^®±cO 
[0077] CISiKOSi: $fiBK0£$ fc 1 
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-yofia^fr^%&$r instil? 1 EHSOMF^A^ 
x / sBf gtfftS: +#*n 6 CI t tfX'% ti\i , 4 0 ?S< T 4> 

[ 0 0 7 8 3 4fc. «IBnW»KWLTIi. 1 0K^tC» 
ai £ ft SWr- ? Km^iT'<0^li! £ IS^t & 
T. 1 EHS&TLfcB&S Uf7rsi43)t. W 

jfrDflS^gaSSM 1 3Tffl^&. Xr-y7'S14 5<0 
fcStfiU ¥*?T-*4 1 2t UT«&»aj«ai4 l 3(C 

(4. i nwswvri; yrx-VkbtLhT-fftLtticML 

XUMitSmc^&Ltz±.X\ -t>y-T7r-<7X'm 
L-JtJ: ?tc. *xA±KI4ffl^fcS^?-y#MA/C 

fe o . mm.m^ 1 1 6 tt±cB8am- 204 ow® 

fc«#LT»W*t*» RStftgli^l 16(4, Egg 

[0079] at. tB£*!ii84 1 3T(4. 0r^S* 
fcHOSSflT-^fclilSJI-L (Xt-z^S 1 4 7 ) . So 

^T-^t^ffijtai^i iT-TO#L^B#(s*^ii^ 

8) . zzx\ m%x&£tzm&<M23ii<r&aiigm? 
t^L^i^tc »iaaMfA7, trams. s^xnm. 

Ati 0¥^it-^4 1 2(4. y^Xifcfrj&sssfctoT- 
*6. 4fc. »* f -**il^U*t*0>W? f -*a»fc 

3i*t:a-9fc2js«aifcTOfwa4 1 hc^t^ 

[ 0 0 8 0 ] %a vmmmx-TFiitziimzx 0 . #0 
•v^ 2 wwmtf 1 i§n^>ft«(> l < ii«**>r < ®'> 

*^8$^tMJSLt^'J y^2<7)}Sift^tr-K^+ 

izmfc**i?-9*B3tiiukt Lxmm&smzm 

EBE«:*«*»4*iai:Jt»LT«f»T*«r^< 6H**v* 
J^r(4. vyTVyrmz-tyvmrnitriz. >>in 

1 w 1 He^-^BwiittisnwfcmfttfJt* y^sruig 

U i:**>^*»-*tL<(4PS^rC--feyif* i 77r-f7'5: 
BS(C&$&¥%T-?i:LT. SSffr^r-^KSt 

^st ixmmfite&miz. fc*fu mwma 
mmx'^it:imx\ *v-vi/\2<r>%mz£*)m%%i 



as^m^o. w&*£%>z£xw%%.*m&zixbi% 

[0081] ±&LtzW, 1 <0Hifi^®*^S4 WHiSg 
®T'(4 . SR»to» t -otf>»£fcO V >T WARE LT & 

t . eiTiz^tff 5 nmmmx'ii''? x > 
si^oeeni. »2*>sa»B!BL »3os8«w!iwco 

#»»fc»»**!^<fflfcttfS4 ^Htk^B^affi 

•r h z t x\ mtz^mmm^mtaifmic^ <, *x urn 
h. 

[0082] w&mwui&^xwmit&&isess>t 
zztfrc wm^yizim&MftmMmmzm 

m&Lx^&izm'-?, ¥-%)T- ?tfhh mzm&ti 
z t itkta-ri^zmtH)^ txito. wnzm 
m 5 <r>m&Bi8x-ii&>$jfoiii<7Mtit:tis8.t h mim& 

^T. -^¥^L^fc#WRIt3tfto4 0¥felT-^(4 

T. i^,^ai* { gixT ^SHSMMStfc^T^t^ai 
LfcSa»fil«T«)¥^T - ^ €rJfc«E LT(5(3'|s| t ®(c=5r 

5) izzm&m&z'tfozkx'. mm&oteusmti 

[0083] (S5<7)W6^®) 0 1 5(4*^BCfc(t 

i.^flc^ x^cosfga^am^wsgtffijonsg^s 
zmmx-hh. mizn^x. ^m^x-^m-h^x 

Al^iAiCML TBr^S^ Z MIX %te L SIe I 

1 o#s*i6it«iii)i-&!K | ; -/ >-v 2 1 . 

>>x^ 1 »-S^HiC!iltaSAi: LT^2cOHiS^® 
•C-^UcSl^fflS^i:®2^S!l^5:ESLT. **i 
mofil^(Cfc^T?44tT;W^'JXAa fcT^^'J 
XAc$rM9iIi!)fft/if§Ae!aSSr^T5. 9EtC«l 1 003£ 
JR k m 2 <^ 2 OHMJBST^ L 7 A- D 

XAbtA&^ejajSrMWCtTO. *t»+*Mff9WH 
&N>ac h LT 7;Ud- U a h 7)V3 >J XA c 5rM^ 

a A t BpjtfiSCcOS (CffiWfiM B 1 7A^ 'J XA a fc 

7/^ y xa c zmwt Uztetimai in 5 m 3 on 

[0 084] ZZX\ «-S^<0^4. ^l«h0K 
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mx'*t£o£&&f&2 o i z*<7)%sim*m<Wj:m 
i(nm%&itdtm2cr)m%%tmifo£t u jsksb 

Jt. SUtttSA. Btt. ftfc^y •y^</)8i!it;: t fc')8S 
jg*a*H»Sivf , 8BWffi*Ctt*y -y ^ 20tttt(c 

u . «ra&?5**it»»'cfMB»*'c*i fc»i - -rust 

[ 0 0 8 5 ] H 1 6(c, S5«o||te^St:fcttS».^ 
ffiHai 5 50rtJB5«Wt*5rf . ZZX'lt. TAfsTVX 

* LT £ fc<0T\ T;P3' 'J XA d izmh h WsWt-oM. 

mmth. mmmAmmmAtkiammtixt 

LT. JB10il€»fc*J^T. ¥ft)T-^4 1 2 id. m 
%n&&4 13bTArl»XJ>di9ffi-tl9m&4 1 

^4 2 2Ji. il#^aj#SP4 2 3tr/l/3'yXAd$rH 
1ff*SW«4 2 8lca0«fc7Jj8*l. SMtflSIBOBf 
6K£t*Sii£iEJ: l/«B3*>*gRfc*iVYC. ¥*Jf- 
^4 3 2(i. m»&$43 3 t7)U3'<) XA.d£m?i 

4 4 2ti, l«^maSS4 4 3i:T^d , yXAd$:5lfif-r 
*j!W*4 4 8fc3fe5l|fcA*8*l. #«»*4 18. 4 
28. 4 38. 4 4 8T'7/U3'yXAd<DM?iMJI&4T 

[0086] jfcfcH 1 7 *fflv^TB«tfilllA"C«»fcW 

a*ift*i*asu ^^jftranmasc^BRnirfKd- 

jW»rOvfc*a*«fcfc 0 . T/Wd-y XA d<0irte£ 
KWJ. B8WttiICfc*s»t4JB4«>»©R'eU:. SI 

ftS03^^*^S?fiTv>*. *T. T/UifyXAd 

mf^ixT yriza^x. 7^>jxm.ch^4x 

r-yr{C?1^L/i*^*^f-x-^-r«. (Xf77S 1 
09) . £CT84O«t*fcT»3*>«l0B8rcSL 
tz7lH<) XA c <Dg4 Xf -y XtCi^-fl. iff"? 

m^Sl^tCfctt&^f-^ 1 2tm4<om 

mizmi¥t%T-?4 4 2t:im?z>mz. mio 
mm®?* Ltzm%£.<7i±.%tfhh%&mm&T 
tamztnih^T-'? 4 1 2oj»i. swttTfteb 
mE-ixts*), ¥£}T—?442im->xmmm7tii<?> 

mtmxW&iili:fii>%^Xolz?ht:*bX\ 7)VH) 



XA c aw, 4 Xf ••/ 7 tciflji* 6 ftft^-oaWf- 

[0087] mz, m^M&MX'mm^mai-th 

tX-ftl (Xf77S 110). Zttii. 7)UjT>JXA 

dtfw&m.AX'<nmm&&ztiVh¥&>T-9 4 1 2 

SrfiJffl***:*)?. Xf-/7S 1 1 10 r«tasLfc!ta» 

*<r>mzammkLxm?h. tztzi. 92(mmm 

SMtil/Hifcfcfco. SlXr-yXcOlimi. 
.Xf -yXS 1 1 0— Xf -/XS 1 1 1-Xf yrs 1 0 

[0088] ftCSSXf yXCitA. Xf yXS21 0 

i-ip%-r— ^-sm i sw36L*^«? j <vm 

tf'rtbtil. ZZX\ 9ttzmiLt:®StQ.W.AX'(r>mm 
^Cfcltl»¥^f-^4 1 2t. SBIHS«Cfc:*H« 

w-; 442 *jtct*-&4<. austiftc <t is] 

tttK^itttlRfe'SrV^A. ¥%f-^4 4 2tSg 
ZZX\ BBgHttli. WaMI«rirSr**LT0 

jRt»2<oaa«»K j: *r^rfy xa b^twjwMt^c 

*«BBT**«*. t»L<»±»4<Offl3e»t**?>JWr 

ft»jS«Kfi**ff i £ i t . -7 lAffii^tti^T 
1 0 0 8 9 ] |R 6 OSBtiHB-CU . fll 5 W^IS^.^Kip 

h. ztut. msffimmmmx-m^itzioiz, mm 
■r*. 

[ o o 9 o ] -7 x^^Mm^AiutrmmiA 
■rtm. zmizM.hkmmttiifrbmmTizftfr'? 

mm&zmwmr-?frhmim®miziiZ 

^•f£ i i: J: 0 . 9JgmiTS^om*^BfSA7 ^Sl 

ig-rs^t^T^s. mmft&smmte. av s 
s-^sKt'^^f - Ave srfrmefe itzm-m 



-ti t . mmwn m& a v r imTnux-mz t vx- 

AVr = (AVn-AVe)/(A 
[0091] mihX'Z 4It 1 0 0 

IB? 2 0 2 #9 < & y ^TOfitilt;: J: v , Wr- ? 

z<Dt§>£iz\zs%tixm^&. ^j^&ii 

•&T"i . £T^7A':fyXMC:fctt4ji*T*&$r£^'t 
4CfcT'. K@jl^JS^i:7^n''JXAjtff)E^*^« 

*LT i>m>tcmmmMz< vdt&L £4A\ 7^ 
ggfr+^Xf -y7*b . *^Xf •yTTvU-X&t'fcfcft 

[0092] 7;l/3'UXAdSrWlt LTfl^<9-0i|£^ 
(f4fc. 7;U3" l JXAd60mxf-vrcOXf--y7S 1 0 
9 {r^-f r 7/U3T 'J XA c lig!4 Xf 7 rfcfJjtUi* 1 
?J fcV^SfrfrCDSWI+KJi. " ALG4:ALG_C Xf -y^ 
m>+"fc8*L. Xf-/7S1 1 OCSrt rffioDSM* 

tm-.m&omiiiftWKz tn^t . m 2 xf 7 r«o 

l^ffl? j ^+(C(±. ,, ALG4:aaaaSbbbb^*><K£; L 
Taaaafc" W-^-gif -C3f£B$*l4tf fcbbbb 
t"i3rSgL£ ir^fT tX\ T/HVXJ>tft' 

nwmftLx^htpifim^hZoiztch. vxtz-kx 
<mm&kto£VT)V3 y xmz-ok ^xftozt x\ we 

A>w<a©5i::#A>4 - 1 x-mmi* ytfz<m%.h 40 

[00933 m7ff>mffim &4<r>mmm.x'\t. 

XV vi/*2<Offimz£V%&?zm)T-9l l zJ:*). 

T-9<?iX®.mmm>mbT-?frt>m&t ix& 
t uc. l*»u mfeiziimmmmz&o 

xito. zzx\ mwmafsmt. xv~,~/v2 

s<nmmmx'*LtzwmMT&-£*m^ states 

mst&z tx-mmm^kiam^mibbz t z*imt 

[0094] mi sic, m7<omtmm<?>W)ft£yv- 
t-^u mtix. &5<7>mwmx'*Ltz®\§j,zti^ 
x. ®&m.At®mm.c<rm®im8.%ifi\vxmi 
tziwvmm.AimA,x-^x, moa&mxQ. 
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#4. 

s-AVe ) ••• ( 3 ) 

mAx r )m/.x-^hm^z^xmmth. t-r.m 

Mime cr>7>l>3>) XJ**ffM#£m$ti> A ! (^f ••/ 
7S 1 8 1 ) » £T07/U:fy XA-ClfctiJB* 1 0 0 

ttchXo izm*-ttvz'n\>\ z<r>mffL£%x'm7Ff& 
TlHOX&mzXr-; r^v-rvwtwj: 

T" n>- Tv>®£%zz%MtoizxT'vTmzmtmi 

%t\ U«X'hZ>1)K Xf7TS 1 8 30 r.KJtftac 
LTs Sa^Sc07^3"'JXASiJt, Z7->7tom%. 

3KU 01 9t (SI ) fc LTW.fco&vhy /9 

[0095] CI .IT'. ^OSI^&T'fc&BgStfiiEB. 
m3coai^Ti>|.ra|tfl[gc«, l£I* ! loL*>5: 
ltf:tf>. 7,l^yXAb£^f-e£^*y5T\ ±<Wh 
LX^Kc^t^dW&X'OtJJiXIrSZ. WMttMAii 

•g. W{i7^n''J XAC T-^3 Xf - •/ 7 \/5nW)^T 
LXmz t Mfri. Ztl\im%MmzXT-y 7e>± 

[0096] mi 9lz9rst (mi) Irffl^T. 018tC 
Xf-77'S 1 8 \<n r a.^Steg{CtettS7;U^DXA 

^4 <»>M€»t*}*t* 7/u^'j xh&m» nm-t 

4. Xf y7S 1 8 2t0 rffi^StiaMtcfcitl. 
Ji#5rIR»j {efcvvC. SlOjffl^t 
« 2 <hm%rk b%3 oa®R(c*j»t 4 7;u^ y xaso 
jtt$&Kf#-r4. Xf »/7S 1 8 3<?) ""SltfigCi: ►) 
JS/CT'i' ^ h WtHSMtfifo 4 A 1 ? j tfev^T, 

!SWffiSBt:tJ»t4S30ii^i:!SltfiSAfcfc 
»t«* 1 eoiBBJWSMtfiac ± •) i^T04 i 
A>4. Clil{ilte7ci:^4Sltl21C{Ct>Jt4m4cOSS 
S^i:ffl20rajt{iia^fcv^T. |5I-7^^yXAT'ftix 
ifmtttxf •y7<011t3t»i0ffi*^WT*§4* 5 , 7 

y XA tfm&®£lzl±. m l e05liS^St'5n LJt 
¥%f - ^ 4 £ TWBr «• ^4 ^tt^'i) 

4£*\ nm-kLxi>ffifr%\>K m~7)^vxAx* 
$>tiif. &4<?>®f&kt±>bi}tmixt&4<oM%2m 
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[00 97] Xf77S 1 8 4«9 r^+T'fttii^tf 
ifiv^SsltCiffiS-iMSilj SJlJltfctvC. ^f7/S 183 
<F>3zft-kmtz LTt^ltfigcOrt. ft t ji}$* { jfi^BSSt{a 

<0M^ iRTTyU ^ 'J XA C OSI 3 X r -y 7 - 6 / 1 5 MS 

[0 0 98] ^f7TS18 50 r^ifjttilfcistf- 
6f%f-?^rd®lj ICfclrVt, Zt vTS 1 84 

X'^X ft t> ttgWiS fcisW * - 9 Z K» 

SSSO^T- * T* . ; i TI4«f L V «SC , 
4.4,4.6,4.7.4.9,5,- tz^lzklR 
fctl. Zr-y7S 18 6(7) r gBSjJGrgKfctt&ftit 

imiiizM-ox^3)}T-9iz%z,£X'm r )mi-. £im 
if. *<r>£tm) : r-9 kLX?u-i*mh. zz 
xu. m4com%mziii,i&mm(o^T-9tfm%)T 

-9X\ M<tZ 1 @iK^3SiOT-^* J 4 . 8 h<£5Tf 
4. 

[0 0 9 93 iJCtC, Z-tvTS 1870) tfflm®X<Q 

^T-9^m^xm%i^mi,zi&^T-9t:mmt 
ttmmc (&4cr>m%jk) i l za^x^iT-9X'hh2 

iaisffOf-^4. 8(Cjfi^ffi(i. jSStftSA (3S1CD 

ai^) co3mKmb4m^m<7)T-9{z)&^m i Sy 
*). mmzmm*bm*zm->xtim*hzkx-3®m 
m<7)T-9x-$>&4. 7tf&mzti&. tmom. vt® 

tmiXli.^. Xf77S 1 88co r|?@^!)T-^ 

tm&T-9t.x'<F>s%mz%'&i 9m(ca^x. zcnm 
m&izm&tx'nmjmifflnzttftK mz 1 @se#<o 

[0100]^f77S189O rffiiKStiagO^T 



T-^i. 9&&b*Mrr-9?hh. *ZX\ *»t 
-^lCi6^<iA { l.'5* > ->^^lOS!l^<03lHlisf)i: 2 
EHESfcOr- ? SrSHTttH U: t l_T. 1 l3tfc$K)3E 
ft(±, 4. 6-4. 7=-0. lT'££>.Ii:A><b. SaW 
taaC(ctJ^T4. 80&cD(I<i:. 4. S-0. 1 fc L 
T. 4. 7£iiilSlfifcLT«ifrrS. ifcfc. S105«£ 
%<02EHSI5i: lEUKfrt-piatcaSSrffW 4. 4- 
4. 6=-0. 2X'hhZki)->t>. 9tlim%lz£*)i$. 
tf>*:4. 7*»<V3l£g£fr^> 4. 7-0. 2=4. 5 

mmm.co^T-9 cnmuz^x^mmi^b z 
coioi] (&8<7>mimm) msommmxit. » 

i£$x%k'lzj:*). mUf<9->&ftL2tiZ>m<r)im 
WiMrt x vvfc k' 2r mm IX I £ o tzt%£ fc t 

ilX l ^ x > M * efSI-S £ &ltftft<i£Jg§l 2 0 
1 ^AijTM2 0 2S:Btot**£lclt'<T#?Kfci9>o 
<0t±#&4v«TIW4. 02O{CJ6^M2O3tO 
^•W^x^^gfgLTt^O-^^^-f. Z<F>7v7fr 
hVXTcOX olz^tLX^h Zkij^h. tctzL, «9> 

v^\. k'^^«^T't,(9>o< *)k$&fct&Zkl l zfrb 
[0102] Z<r)?y7frt>. SfS^WtHiJt®^^ 

fft(*35efl:i:JiJWr4. tt#fc*»»t*#JI«c»>->< ►) 

<t .S^iE^OT^r tic «t •& t <r)X'hh . 
[0103] W.3<nmWmX-*LtzT>l3V XAciZ 

t. ^i«fmixT-yr<o "^msJjLhft'he^Siaj 

Sit*^ 1 }, ifc, ffl#JiaJ«B4 1 3t,za^X. T%r 

tc^-o-t" ifSb^^v^t. m7=-9i>m^j:tft>±. 

T<r>£tt.$MZlXL£\,\ Zo^-ytzmATlVlV 

x^t^mk^LxLtosimjfhh. ztit> 

<?)m%Rt:m%lZ*iZ < ■tZk&gM&tfmiltz o . & 

xhmksam<tzib. ^KVk&T-tz&tiMm 
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[oio4] t-r. ^Mtmm>->< OKfti/oit* 

£liU:^^A*&^tc£T<0T^3' 'J XAO§5 1 X 
{m<7>T)H 'J XA£gfM LT b'h h T't JH S& 

»fiiB»iit«a}-f s £ k fc x o , ^osa»fia<oa^ 
fcomx^mmttz*) . ®mLxfttf$,%< 

[0105] <Kfcaa!iwc*t7-r**ttJ±, raHte* 

7«2 0 2O/I^, A»J7K2 0 2tf>*f*. SteigOg 

» LT ^BflSKM: ^ . ; <7)3$$i|&7 Srfcfctf* 
ZtX\ «3l^LTV*frfrofc*mv<y TK2 0 2 

mmmzmrn-z>m&m'mizm<:z t & . se 

imta-rmiz, MmjmmzmMX'Zzxoizi 
x.mi> mmz&fmwfr& 3.>\<m®^tWM 

mj-t&z tx\ ?*^ffi®+fcSf@iKa*if yxtt\nz 
mf^xmi€^W£^mztt & & iwrarc* *rv> 
msx-mmifflixxv -v^ 2*?mmm*Mkizm 

[0106] (M9<7>mmm m2ii,z^-tm9^m 

im^xmm&TZWfrt&umb . sf^^*^^ 

#tt-rs£*\ -mtixm5ff)mmmx'^Ltzm& 
m^&. &&mftm*?4 05, &£,iaas<PM 1 5. 
&imm^4 2 5 . *A«tiiift44 3 5 . &£&ajft 

1 nmmm^maommmizmLtzmvTh r> . 
m&zmzmx'zzx'ii®%-t$>. mAmtamma 
mm 9 1 1«, &tmmm4 0 5 . »j£«ant*M 
1 5 . m&m^4 2 5 , $?*«sajfi^4 3 5 . 

«iajg^4 4 5S:A^L, CMPHS9 0 0#gfe#fc 



tearc* sr-??*- ^-y hcs&uc wna^fi 
#9 2 2*ayju nmz. s&tzmiztiimwtT 

*ft*»4>WKL,T8iaM*T<0l*K8faM*7lt^9 2 1 & 
[0107] OT, ■MBCOlvCSWf*. 
1 ) O«£7/l^>;XA<0jt#i:-f£,, iftti. 5i£<y) 

ytAimx'iimmte&iziiVi Rmt/tAa^m^u 

i WiV x v\ l A^t) ->Tt> HGT— gOffl fc =5: 5 A\ SI 

i nrnmrnx-jpitzi; o t¥^r-^^±#-r&«^ 
ivx^comwz^t^xh*), %i<rmmmx'h 

[0108] BMtttBAfl58f«JB»* a-r<Ott. K£* 
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